Wireless sensor networks (WSNs) are task-specific where the tasks are specified by the users or applications. Energy and delay constraints have had a great impact on the design and operation of the WSNs. As routing plays an important role in data-centric WSNs, there are numerous energy aware routing protocols proposed for WSNs with single sink, generally using multi-hop paths to use the energy more efficiently. But most of them do not consider the communication delay carefully. As many applications of WSNs require real-time communication, the end-to-end delivery delay is another point to be considered, especially for urgent events. When considering the multiple QoS constraints such as the delivery delay and the minimal energy required, the multi-constrained routing is NP-hard.
